
cause a recurrence of the infection. The teeth should
be cleansed daily and a mouth wash used at frequent
intervals. Excessive use of tobacco should be avoided
as well as other predisposing causes enumerated else¬
where.

The author desires to emphasize strongly the value
of the use of arsphenamin locally in the form of a 10
per cent, solution in glycerin or, for practical purposes,
0.6 gm. of arsphenamin dissolved in 2 fluidrams of
glycerin. It does not seem to disintegrate in this way,
and if dissolved in sterile water or salt solution and
neutralized with sodium hydroxid, the preparation will
become useless in a short while after being prepared.
The author believes also that it is better to mix all the
powder with the glycerin at one time rather than to
dissolve just enough for the particular application ;
there is no serious objection to this method. The parts
to be treated should be thoroughly cleansed and dried,
and then the arsphenamin solution applied by a small
cotton swab and the material thoroughly rubbed into
the lesions. It is surprising tò see the good results by
applying this treatment twice a day. The duration of
the disease is shortened materially, and it seems also
to lessen the pain associated, which is particularly prev¬
alent when the gums are involved. It is also indicated
in those cases in which the gums are primarily involved
and there is infection about the teeth, such as pyorrhea,
as the author has found that about 90 per cent, of such
cases show fusiform bacilli and spirochetes resembling
Vincent's organism.

The next substance that gave good results was 2 per
cent, solution of chromic acid applied in the same man¬

ner or sprayed on with an atomizer. Some observers
have used tincture of iodin, colloidal silver, flavine, and
a mixture composed of vinum ipecacuanhae, one-half
ounce, glycerin, 1 ounce and liquor arsenicalis, 1 ounce ;
also powdered méthylène blue; but in the author's
experience, none has given such good results as the
solution of arsphenamin.

CONCLUSIONS
1. It seems to be definitely proved that the fusi¬

form bacillis and the accompanying spirochete are one
and the same, the latter being an evolutionary form of
the former but always present with the bacillus.

2. The author believes that Vincent's angina is
much more common than is at present realized, and
that it is not recognized because of the failure to take
a smear, and that furthermore it is frequently mistaken
for diphtheria and syphilitic ulcers.

3. It is also probable that the considerable use of
candy or proteins with the subsequent lack of oral
cleanliness predisposes markedly to this infection ; like¬
wise, that poor teeth harbor the organism and that it
will manifest itself in its characteristic lesions when¬
ever a suitable opportunity is given. It seems to be
more frequent during the winter months.

4. The use of arsphenamin dissolved in glycerin is
strongly advised in the treatment of Vincent's angina
and infections in which the fusiform bacilli and spiro¬
chetes resembling Vincent's organism are found.

220 Kelker Street.

Human Engineering.
—

To this new specialty, usually
termed "Industrial Medicine," I prefer to give another name,
one that more clearly defines the real scope and possibilities
of what the work offers, the name of "Human Engineering,"
for it clearly covers fields usually thought to be far removed
from that of medicine.—F. L. Rector : Pub. Health Rep.,
Jan. 9, 1920.

THE ALKALI RESERVE IN EPIDEMIC
INFLUENZA AND BRONCHO-

PNEUMONIA
DAVID S. HACHEN, B.S., M.D.

AND

RAPHAEL ISAACS, M.A., M.D.
Instructor in Internal Medicine, University of Cincinnati

College of Medicine
CINCINNATI

During the recent epidemic of so-called influenza and
bronchopneumonia, the relation between the clinical
course, the prognosis and the alkali reserve of the blood
was made the subject of investigation in the wards of
the Cincinnati General Hospital. The results point to
a definite alkali depletion as a clinical factor, and serve
as a basis for a rational alkali therapy.

The "acidosis" of influenza has been recognized byEli,1 Davidson,2 Madden 3 and others, on the basis of
the course of the
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Chart 1.—Alkali reserve and temperaturein Case 1.

disease, and they
recommend elimi-
nation and alkali
therapy on this
supposition. The
actual cause of the
commonly noted
cyanosis in influen-
za is still problem-
atic, and its possible
relation to acidosis
is of clinical impor-
tance. Harrop4
noted that the oxy-
gen content and
oxygen unsatura-
tion of the blood
showed normal val-
ues in uncompli-
cateda influenza
cases or in the non-
fatal cases of bron-
chopneumonia. Ox-
ygen inhalations
did not relieve the
cyanosis, althoughthe possibility of diminished oxygen-carrying powerof the blood may have been a factor. This feature

is significant when we consider that the reduction
of alkali may be associated with diminished bxygen-carrying power of hemoglobin, Mathews 5 having noted
that alkaline hemoglobin is a better oxygen-carrying
agent.

The cases were of epidemic influenza and influenzai
bronchopneumonia in the services of Drs. Mark Brown
and H. B. Weiss, under the direction of Drs. R. J.Erickson and E. E. Bishop. There was no specialselection, the patients (men) being studied as they
came to the wards. In each case the blood for alkali

From the Department of Medicine, University of Cincinnati, and
the Cincinnati General Hospital.

1. Eli, T. C.: Alkali Treatment Applied to the Acidosis of Epidemic
Influenza, New York M. J. 109: 573 (April) 1919.

2. Davidson, Anstruther: Alkalis in the Treatment of Influenza,
J. A. M. A. 71: 1603 (Nov. 9) 1918.

3. Madden, L. S.: Influenza Treated by Sodium Bicarbonate Intra-
venously, J. M. Soc. New Jersey. 16: 160 (May) 1919.

4. Harrop, G. A., Jr.: Behavior of Blood Toward Oxygen in Influ-
enzal Infections, Bull. Johns Hopkins Hosp. 30: 10 (Jan.) 1919.

5. Mathews, A. P.: Physiological Chemistry, Ed. 1, New York,
1915, p. 494.
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reserve was taken with a syringe from the median
veins at the elbow, and transferred to a tube containing
5 drops of a 20 per cent, solution of potassium oxalate.
The blood was taken at the same time during the morn¬

ing in all cases, and the estimations were made within
the same period of time. The method of Van Slyke 6

was used to determine the bicarbonate content of the
blood plasma in terms of the percentage by volume of
carbon dioxid. Where the blood sugar was determined,
the method of Benedict7 was
followed.

Out of forty-six determinations
in twenty-one patients, taken dur-
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Alkali reserve and
temperature in Case 5.
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Chart 3.—Alkali reserve and tempera¬ture in Case 7.

ing different stages of influenza and bronchopneu-monia, those whose alkali reserve dropped below 46,
in spite of alkali therapy by mouth, died. The
alkali given consisted of sodium citrate, 2 gm., and

6. Van Slyke, D. D.: Method of Determining Carbon Dioxide and
Carbonates in Solution, J. Biol. Chem. 30: 347 (June) 1917.

7. Meyers and Fine's modification of Lewis and Benedict's methodfor the determination of sugar in the blood.

sodium bicarbonate, 2 gm., four times a day. Death
took place in these cases from within a few hours
to thirty-six hours. Patients showing an alkali reserve
from 46 to 52, while receiving alkali therapy by
mouth, had a doubtful prognosis, a fatal termination
by bronchopneumonia being forecast by a drop in the
alkali reserve, while a rise accompanied improvement.
When death was due to meningitis, the alkali reserve
was not always a significant clue, as was noted in two
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\
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Chart 4.
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Alkali reserve and
temperature in Case 10.

cases. A favorable prognosis was noted in cases hav¬
ing an alkali reserve of 53 or above, except in cases
of complicating meningitis. Generally a drop in tem¬
perature with a drop in alkali reserve was associated
with a poor condition clinically. A rise of temperature,
associated with a rise in alkali reserve, often accom¬

panied a more hopeful condition. A drop in tempera-
FIXDINGS IN TWENTY CASES

Case
1 (E-1008)

(E-1195)
( -1072 
(E-13381
(K-1477)
(E-1489)
(E-960)

8 (E-1514Ï
9 (E-1760)

1« (E-1305)

U ( -1453 
12 (E-1563)
13 (E-1300)
14 (E-1454)
15 (E-1485)
16 (E-1128)

17 (E-1095)
18 (E-1567)
19 (E-1531)
20 (E-1537)

Day of
Disease

8
10
16
18
19
5

13
8
9

4 hours late
9

11
13
16
19

4
2

11
14
18
21

6
18
19
15
15
17
13

?
3d day

6th day
16
15

5
8
8
9

10
13
15

Tempera
ture
104.0
100.0
101.4
100.6
100.6
101.2
101.0
103.2
104.8
104.0
98.4

104.0
 104.6

98.6
98.0

101.6
102.O
101.8
98.2

100.4
98.8

103.6
102.4
100.4
99.2

100.6
99.6

101.8
99.8

101.6
98.8
98.0
98.0

98.2
102.2
104.8
102.8
98.4
98.6

¡Respira¬
tions

22
26
36
40
36
28
28
60

20
24
36
24
28
36
24
60
58
60
40
40
26
34
28
28
28
44
22
22
22
20
26

30
26
44

Alkali
Reserve

70
52
61

71
44
45

24
20

56
48
59
53
56
55
55
53
47
50
46

68
76
52
50
46
58
62

60
69
56
53
57
51
58

Blood
Sugar,

per Cent.
0.10
0.134

0.13
0.12

0.12

0.124
0.124

Results
Recovered

33 days

Recovered, 11 days
Died 15th day
Died 8th day
Died 11th day

Recovered, 30 days
Recovered, 47 days

Recovered, 10 days
Recovered, 15 days

Died 30th day

Died 7th day
Died 20th day

Recovered, 32 days
Recovered, 34 days

Died 17th dayRecovered

Recovered 31st day
Died 15th day

Recovered 12th day
Recovered

Comment
Bronehopneumonia; received alkalis intrave¬

nously; later developed empyema

Disease was of short duration
Bronehopneumonia
Delirious on admission; bronehopneumonia
Bronehopneumonia; comatose

Bronehopneumonia
Bronehopneumonia; developed rnastoiditis

No complications
Cyanotic; bronehopneumonia
Bronehopneumonia; later developed meningitis

Cyanotic; bronehopneumonia
Delirious, comatose '(encephalitis); had bron¬

ehopneumonia
Bronehopneumonia
Had bronehopneumonia
Cyanotic; bronehopneumonia
Irrational on entrance; had bronehopneumonia

Uncomplicated
Bronehopneumonia; chronic alcoholic, under

influence for five days previous
Also had chronic bronchitis, asthma and

chronic myocardial degeneration
Cyanosis and dyspnea on entrance; developeddouble acute rnastoiditis; uneventful re¬

covery
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Temperature

ture, accompanied by a rise in the alkali reserve, marked
convalescence. A rise in temperature with a drop in
alkali reserve was of bad prognostic significance. The
accompanying charts show these points.

The blood sugar remained fairly constant during
wide ranges of alkali reserve and of temperature, even
with approaching death. Case 7 of our series showed
an alkali reserve of 56, with a blood sugar of 0.124.
Two days later he showed an alkali reserve of 48, with
the blood sugar 0.124. Case 1 showed an alkali reserve
of 70, with a blood sugar of 0.10. Two days later the
alkali reserve dropped to 52, while the blood sugar rose
to 0.134. Alkali reserves in some of the other cases
varying from 71 to 33 had blood sugars that were prac¬
tically the same, ranging from 0.10 to 0.14.

Chart 1 illustrates another point relative to the
efficacy of alkali therapy by mouth. There was a
consistent drop in the alkali reserve in the beginning,
in spite of 16 gm. of alkali a day, given by mouth.
There was rapid improvement following intravenous
medication. In Case 1 an intravenous injection of from
500 to 600 c.c. of Fischer's
solution (sodium bicarbo¬
nate, 0.371 per cent. ; sodium
chlorid, 1.4 per cent.) was

always accompanied by rapid
improvement in the clinical
condition, with quieting of
the dyspnea. Evidently there
is some process in the disease
which causes a rapid deple¬
tion of the alkali reserve, and
influenza can be considered,
strictly speaking, as accom¬

panied by "acidosis," the
term being used to express a
low alkali reserve. In one
fatal case (Case 5) there was
a drop in alkali reserve from
33 to 24 in about four hours.

There was no definite re¬
lation between the degree of
cyanosis and the alkali re¬
serve.. There was a grad¬
ual decrease in the cyanosis as the alkali reserve

increased, but this also accompanied improvement in
the other symptoms. There was no immediate disap¬
pearance of the cyanosis after alkaline therapy intra¬
venously. No definite relation was noted between the
respiration rate and the alkali reserve.

It is appreciated that the series is not very extensive,
but the similarity in the results suggests that the con¬
clusions are justified. The series will be amplified as
occasion permits.

SUMMARY AND CONCLUSIONS
1. So-called influenza and influenzai bronchopneu-

monia are accompanied by a depletion in the blood
alkali reserve.

2. The depletion may be rapid or gradual, and is
not much influenced by moderate doses of alkali by
mouth.

3. The alkali reserve, when compared with the tem¬
perature, serves as a prognostic sign, and is a definite
indication for the method of treatment.

4. An alkali reserve of 46 or below (in spite of mod¬
erate alkali therapy by mouth) was found in conditions
in which the prognosis was bad ; from 46 to 52 when
the prognosis was doubtful, and 53 or above when the
prognosis was good.

\
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Chart 5.—Alkali reserve and
temperature in Case 20.

5. The alkali reserve does not give a clue as to the
occurrence of complications.

6. The blood sugar is not markedly influenced by the
variation in the clinical course of the disease.

7. There is no definite relation between the amount
of cyanosis and the alkali reserve.

DEFINITIVE PERCUSSION AND INSPEC-
TION IN ESTIMATING SIZE AND

CONTOUR OF HEART
C. F. HOOVER, M.D.

CLEVELAND

Percussion of the thorax is employed to detect mod-
ifications of the sound over resonant parts, and also to
define the area and contour of nonresonant bodies
which lie within the thorax. The former may be called
sonorous, the latter definitive percussion. Definitive
percussion is, by all methods, The goal in view in per-
cussion of the precordial area.

The modern innovation of the roentgen ray has les-
sened the significance of precordial percussion to such
a degree that, in many teaching hospitals, percussion
of the heart is done perfunctorily and inaccurately,
because the roentgen-ray silhouette is respected as the
only dependable guide. Many practicing physicians,
because they have caught the spirit of this mental
attitude on the part of the clinics, have neglected to
learn the art of definitive percussion, and they either
impose on their patients an unwarrantable expense for
the use of a roentgen-ray appartus, or despair of defin-
ing the precordial area when such apparatus is not
available.

HISTORY

Corvisart, Piorry, Skoda and Wintrich all proclaimed
the importance of detecting resistance to the percussing
fingers, and united in saying that "the finger that feels
is quite as important as the ear that hears" ; but in
spite of such teaching, their writings fail to reveal
accuracy of instruction in how to employ the aid of
palpation in percussion. They all failed to differentiate
clearly between the aims and methods of sonorous per¬
cussion and those of definitive percussion.

In view of the modest aims and the simplicity and
directness of its methods, the very modern origin of
the art of percussion is surprising. Auenbrugger pub¬
lished his "Inventum Novum" in 1763, but the inven¬
tion was ignored and its author found no imitators
among his contemporaries. Forty years later Corvisart
translated Auenbrugger's work into French and added
many observations to the original work. He said that
during his student and hospital career he never saw a

physician employ percussion. In reading the work of
Auenbrugger and Corvisart, we wonder why the accu¬
racy of their percussion did not keep pace with the
gross pathology of their time. The instruction given
by them was to percuss with the palmar surfaces of
the extended and approximated fingers, and further¬
more, the stroke should be gently applied. But Auen-
.brugger either percussed over the tightly drawn shirt
of the patient or wore an unglazed glove to obviate
a sound from the impact of bare hands on the patient's
naked skin. This in itself is very significant for the
vigor of the method.

The modern reader is perplexed to understand why
the pioneers in percussion did not attain more accurate
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